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UHVLGHQWLDO XVH%XW LQ D ODWHU VWDJH WKH QRQUHVLGHQWLDO V\VWHPKDV EHHQJUHDWO\ H[SDQGHG >@ ,Q WKH IXWXUH WKH
HIIRUWV WR SHUIRUP WKH PDLQWHQDQFH DQG LQVSHFWLRQ RI WKH VRODU SRZHU JHQHUDWLRQ DUH H[SHFWHG WR LQFUHDVH
VLJQLILFDQWO\ZLWKWKHLQFUHDVHLQ39LQWURGXFWLRQ7KHLQVSHFWLRQDQGPDLQWHQDQFHKDVWRFDUULHGRXWE\DTXDOLILHG
HOHFWULFDOHQJLQHHU+RZHYHUVLQFHWKHQXPEHURITXDOLILHGKROGHUVLVOLPLWHGWKHUHLVDQXUJHQWQHHGIRUDQHIILFLHQW









IRU GHWHFWLQJ KRW VSRWV +RZHYHU RSHUDWLRQV VXFK DV UHSDLULQJ DQG FRXQWHUPHDVXUHV ZKLOH PHDVXULQJ LQ WKLV
DSSURDFKEHFRPHFRPSOLFDWHG,IWKHLPDJHLVWDNHQIRUDPHJDVRODUILHOGLWLVQHFHVVDU\WKDWWKHRSHUDWRUVKRRWVDOO




DQG VWDELOL]DWLRQ RI WKH SRVLWLRQ DQG RULHQWDWLRQ RI WKH 8$9 DUH UHDOL]HG >@ %\ XVLQJ WKLV DSSURDFK WKH
SKRWRJUDSKLQJRSHUDWLRQLVPRUHHIILFLHQWEXWLWWDNHVDQHQRUPRXVDPRXQWRIWLPHDQGHIIRUWVIRUWKHVXEVHTXHQW
DQDO\VLV SURFHVVLQJ 7KHUHIRUH WKH REMHFWLYH LQ WKLV VWXG\ LV WR LQFUHDVH WKHZRUNLQJ HIILFLHQF\ E\ GHFRPSRVLQJ
ZRUNVXFKDVUHSDLUDQGPHDVXUHPHQW$FFRUGLQJWRWKLVVWXG\WKHLPDJHLVWDNHQE\WKHLQIUDUHGFDPHUDXVLQJ*36









FHOOVFRPSOHWHO\ >@7KLVSKHQRPHQRQ LV UHIHUUHGDVKRWVSRWSKHQRPHQRQ%HFDXVHKRWVSRWSKHQRPHQRQEHFRPH
DERYH WKH DPELHQW KLJKWHPSHUDWXUH FRQGLWLRQV WKHPHWKRGV RIPHDVXULQJ WKH 39PRGXOH VXUIDFH DQG WKH EDFN
VXUIDFHWHPSHUDWXUHLVSRVVLEOHE\WKHLQIUDUHGFDPHUDVE\WDNLQJLPDJHVIRUWKH39SDQHOV7KHILJXUHZLWKDKRW
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2.2. GIS  Utilization 
 *,6 LV D WHFKQRORJ\ IRU WKH FUHDWLRQ PDQDJHPHQW UHSUHVHQWDWLRQ VHDUFK DQDO\VLV DQG VKDULQJ RI JHRVSDWLDO
LQIRUPDWLRQ>@)LJVKRZVWKHDELOLW\RIWKHV\VWHPWRFRQVWUXFWDPRGHOIRUWKHUHDOZRUOGRQWKHFRPSXWHU*,6
PDQDJHVGDWDLQDILOPFDOOHGOD\HU7KLVOD\HUFRQVLVWVRISRVLWLRQLQIRUPDWLRQDQGDWWULEXWHVLQIRUPDWLRQ$VVKRZQ
LQ )LJ  *,6 FRQVWLWXWHV DPRGHO WKH UHDO ZRUOG E\ VXSHULPSRVLQJ OD\HUV 7KLV PDNHV LW SRVVLEOH WR JUDVS WKH
JHRJUDSKLFDO GLVWULEXWLRQ DQG JHRJUDSKLFDO UHODWLRQVKLS GDWD 7KHUHIRUH LW LV SRVVLEOH WR JUDVS WKH JHRJUDSKLFDO
GLVWULEXWLRQDQGJHRJUDSKLFDOUHODWLRQVKLSRI*,6GDWD'DWDXVHGLQ*,6LVFDOOHGJHRVSDWLDOGDWDZLWKWKHH[LVWHQFH
RIDYHU\ELJGDWD0RUHRYHU*,6KDVDYDULHW\RIIXQFWLRQV7\SLFDOIHDWXUHVDQGJHRVSDWLDOGDWDRI*,6LVVKRZQLQ
WKHIROORZLQJ)LJ,Q WKLVILJXUH'LJLWDO6XUIDFH0RGHO'60LVFRQVLGHULQJ WKHKHLJKWRI WUHHVDQGEXLOGLQJV
ZKLOH'LJLWDO(OHYDWLRQ0RGHO '(0 UHSUHVHQWLQJJURXQG VXUIDFH DQG WKH URDGQHWZRUNSURYLGLQJ URDGVGHWDLOV




*,6 LV SRVVLEOH WR KDYH WKH DELOLW\ WR OLQN D IROGHU LQ WKH VDPHZD\ DV WKH DWWULEXWH LQIRUPDWLRQ WR WKH ORFDWLRQ






























)LJ7KHEDVLFSULQFLSOHRI*,6          )LJ*HRVSDWLDOGDWDIXQFWLRQRI*,6






























2.4. Function of detecting hot spots using GPS, GIS, UAV and infrared cameras (Function1) 
 7KLVIXQFWLRQFDSWXUHVWKHLPDJHVWDNHQZLWK*368$9DQGLQIUDUHGFDPHUDWR*,6,WSHUIRUPVWKHSURFHVVRI

















WKH KRW VSRWV XVLQJ WKH &RQ RI WKH $UF*,6 6SDWLDO $QDO\VLV ,Q WKLV V\VWHP WKH WHPSHUDWXUH KDV EHHQ IUHHO\
FRQVLGHUHGWREHVHOHFWHGDWZKLFKWKHXVHUFDQH[WUDFWGHJUHHV&HOVLXVRUPRUH,QWKLVVWXG\GHJUHHV&HOVLXV
KDVEHHQFKRVHQDVDQH[DPSOH,Q)LJWKHSDUWVRIGHJUHHV&HOVLXVRUFRXOGEHPRUHWKDQSDUWVDUHVKRZQ
















2.5. Function of registering the inspection results using a mobile terminal application of GIS (Function2) 
 ,Q)XQFWLRQ WKH IXQFWLRQ WKDW FDQYHULI\ KRWVSRWPDS FUHDWHG LQ IXQFWLRQE\ WKHPRELOH WHUPLQDO KDVEHHQ
FRQVWUXFWHG,QDGGLWLRQWKHIXQFWLRQZKLFKWKHLQVSHFWRUFDQHQWHUWKHLQVSHFWLRQUHVXOWVRIRWKHUWKDQVRODUSDQHOV
LQ VRODU SRZHU JHQHUDWLRQ V\VWHP KDV EHHQ FRQVWUXFWHG 6R IDU WKH LQVSHFWRU KDG FDUULHG RXW WKH ZRUN IORZ RI
LQVSHFWLRQZRUN WKDW GHVFULEHV WKH LQVSHFWLRQ UHVXOWV WR VXUYH\ LQ WKH IRUPV RI SDSHUV LQ WKH ILHOG DQG FUHDWHV DQ
LQVSHFWLRQOHGJHUEDFNWRWKHRIILFH$VDUHVXOWLWLVSRVVLEOHWRLPSURYHWKHHIILFLHQF\RILQVSHFWLRQRSHUDWLRQV7KH
LWHPV RI WKLV DSSOLFDWLRQ KDYH XVHG WKH  LQVSHFWLRQ LWHPV RI  -DSDQ3KRWRYROWDLF(QHUJ\$VVRFLDWLRQ RI WKH VRODU
SRZHUV\VWHPPDLQWHQDQFHDQGLQVSHFWLRQJXLGHOLQHV(OHFWULF)DFLOLWLHVIRU*HQHUDO8VHRIPRUHWKDQN:>@
)XUWKHUPRUHLWHPVWKDWXVHGLQWKLVDSSOLFDWLRQKDYHEHHQGHVLJQHGWREHDEOHWRFKDQJHIUHHO\DFFRUGLQJWRDFWXDO
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
2.6. Function of management (Function3) 
 ,QWKLVIXQFWLRQ'HVNWRS*,6IRUPDQDJLQJGDWDKDVEHHQFRQVWUXFWHGWKDWLVFUHDWHGLQDYDULHW\RIDSSOLFDWLRQV
VXFK DV FRPSOHWLRQ RI FRQVWUXFWLRQ GUDZLQJV DQG WKH VRODU SDQHOV DQG LQVSHFWLRQ OHGJHU LQ FRRSHUDWLRQZLWK WKH






























































2.7. Function of expression and management of data using GIS and cloud computing (Function4) 
 ,WLVDIXQFWLRQRIUHSUHVHQWLQJE\VXSHULPSRVLQJGDWDJHQHUDWHGE\IXQFWLRQWRIXQFWLRQRQ*,67KLVIHDWXUH
LV QHFHVVDU\ WR VXSHULPSRVH WKH LQIRUPDWLRQ HQWHUHG DFURVV WKH ,QWHUQHW E\ WKH PRELOH WHUPLQDO DSSOLFDWLRQ DQG
LQIRUPDWLRQ LQ WKH IROGHU WKDW LVPDQDJHGRQ WKH LQWHUQDOQHWZRUNRI WKHRIILFH ,Q WKLV UHVHDUFKFORXGFRPSXWLQJ






LV VKRZQ LQ )LJ $ \HOORZ GRW UHSUHVHQWV WKH LQVSHFWHG SRLQW WKDW LV HQWHUHG E\ WKH PRELOH WHUPLQDO 3KRWR
GLVSOD\HGLQDVHSDUDWHZLQGRZVKRZVDSKRWRJUDSKWKDWZDVUHJLVWHUHGE\WKHPRELOHWHUPLQDO$QRWKHUZLQGRZRI
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)ROGHU
)XQFWLRQRIH[SUHVVLRQDQGPDQDJHPHQWRIGDWDXVLQJ*,6DQGFORXGFRPSXWLQJ
,WKDVEHHQUHDOL]HGWKDW WKHPHFKDQLVPWKDWFRQWULEXWHV WR WKHDVVHWPDQDJHPHQWRI WKHVRODUSRZHUJHQHUDWLRQ
V\VWHPLQFRQMXQFWLRQZLWKWKDWLQVSHFWLRQVRQHVFDQEHFDUULHGRXWHIILFLHQWO\0DLQWHQDQFHZRUNFDQEHVFKHGXOHG
DFFRUGLQJO\ZLWKPLQLPXP ULVNV 7KH IXWXUH UHVHDUFK WHDP SODQV WR EXLOG DPHFKDQLVP IRU8$9XVLQJ*,6 E\




IRU 1DWXUDO 5HVRXUFHV DQG (QHUJ\$JHQF\ IRU 1DWXUDO 5HVRXUFHV (QHUJ\ &RQVHUYDWLRQ 1HZ (QHUJ\
6HFWLRQKWWSZZZPHWLJRMSFRPPLWWHHFKRWDWVXBNDNDNXSGIBBSGI
>@:ULJKW$QGUHZ9LQFH:KLWH -HIIUH\+XIWRQ (GZDUG YDQ 6HORZ DQG 3HWHU+LQGHULQN 5HGXFWLRQ LQ WKH FRVW RI SUHFRPEXVWLRQ&2
FDSWXUHWKURXJKDGYDQFHPHQWVLQVRUSWLRQHQKDQFHGZDWHUJDVVKLIW(QHUJ\3URFHGLD
>@ 'DY\ 5D\PRQG 'HYHORSPHQW RI FDWDO\VWV IRU IDVW HQHUJ\ HIILFLHQW SRVW FRPEXVWLRQ FDSWXUH RI &2 LQWR ZDWHU DQ DOWHUQDWLYH WR
PRQRHWKDQRODPLQH0($VROYHQWV(QHUJ\3URFHGLD















>@ )1DNDL 0 +DWD\DPD $QDO\VLV RI *,6 GDWD XVH RI  'LVDVWHU 0DQDJHPHQW ,QIRUPDWLRQ 3URFHVVLQJ 6RFLHW\ RI -DSDQ WK $QQXDO
&RQIHUHQFH3URFHHGLQJV
>@ 6RODU SRZHU V\VWHP PDLQWHQDQFH DQG LQVSHFWLRQ JXLGHOLQHV -DSDQ 3KRWRYROWDLF (QHUJ\ $VVRFLDWHLRQ
KWWS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